(Bayer Diagnostik, Technicon) is presented. We recommend using only bichromatic methods for albumin determination with bromcresol green to avoid unexpected analytical artifacts. In the manual bromcresol green method (Technicon),
we added 10 j.L of sample to 1.0 mL of reagent, then recorded the absorbance between 500 and 650 nm after 20 s at 37 #{176}C. In addition,we studied the kinetics ofthe reactionwith albumin and fibrinogenat 600 nm.
For linear-regression analysis,we used least-squares analysis (6).
Results and Discussion
In a first survey (7) involving the automated analyzer BM/Hitachi 717, we were unable to detect the reported difference (3) between the albumin measurements in serum and heparin plasma (7) . However, after having changed from serum to hepann plasma for analyses with the RAXT, we observed in that method a shift of the mean albumin values from 37.5 to 41.5 gIL. No such shift was seen with the Hitachi 717 values during the same period. To examine this unexpected phenomenon in more detail, we compared by regression analysis plasma and serum analyses performed with both analyzers. Significantly higher values were obtained in plasma measured with the RAXT, either with or without a sample blank ( values in plasma. Overestimations as high as 75% were found in some cases, which indicated that the reason for the overestimation was neither a purely additivenor a multiplicative interference.
When comparing the analyticalprotocolsof the two analyzers, the crucial difference besides the temperatore seemed to be the bichromatic method version on the BM/Hitachi 717. All other features were quite similar ( Table 1) . We therefore developed a bichromatic modification of the original monochromatic method for the RAXT analyzer ( Table 1 ). As Table 3 shows, the concentration of albumin in heparin plasma was no longer overestimated under these conditions. Two plasma components were suspected to produce the observed discrepancies between the different materials and assay versions, either heparin or fibrinogen or both. To examine these assumptions, we measured heparinized and citrated plasma and heparinized serum with the monochromatic and the bichromatic albumin methods of the RAXT. We observed no discrepancies between the two method versions with serum before and after in vitro addition of heparin (Figure 1, top) or with citrated plasma (Figure 1, bottom) . Thus neither heparm nor fibrinogen alone was the cause of the observed overestimation of albumin with heparin plasma. When we matched the differences between mono-and bichromatic albumin measurements in heparin plasma with the fibrinogen concentrations of the same samples (Figure 1, top) , we found a highly significant linear correlation: difference (g/L) = 1.9 x fibrmnogen (gIL) + 0.4 gIL (n = 19, r = 0.967).
These results confirmed our assumption that the overestimation in the monochromatic procedure was due to the combined action of fibrinogen and heparmn. In addition, we noted quite similar differences between the S (600/550) P (600/550) 5, P as in Table 2 . n = 30 each. Measurementwavelength (nanometers) in parentheses. two albumin methods when heparin was added in vitro to citrated plasma (Figure 1, bottom) . However, in some cases both procedures displayed small differencesfor citrated plasma samples, even in the absence ofheparin (Figure 1, bottom) , possiblycaused by in vivo heparmnization. The nature of the observed interference of heparin and fibrinogen with albumin measurements was investigated in more detail by spectral analysis of the colored products formed in the bromcresol green reaction. For this experiment, we used serum, heparin plasma, and purified fibrinogen as samples. The timedependent registrationof the reaction of bromcresol green with serum as well as purified heparin-containing fibrinogen(Haemocomplettan) showed that an endpoint was attained after 5 s. The absorbance of the heparin plasma exceeded that for serum from the same From these data we conclude that the overestimation of albumin in the presence of heparin is mainly due to an albumin-like reactivity of heparinized fibrinogen. A turbidity component to the fibrinogen absorbance seems unlikely, because the asorbance of bromcresol green + heparinized fibrinogen (measured against a reagent blank) was decreasing at wavelengths below 500 nm (data not shown). Considering the frequent presence of heparin in blood samples of hospitalized patients, albumin methods involving bromcresol green should be modified for bichromatic measurement to avoid unexpected artifacts. 
